Abstract. For a commutative noetherian algebra B over a perfect field A regularity is equivalent to the flatness of üB\a Pms ïh{Af B, B) = 0 (simplicial homology). In characteristic 0 the homological condition is superfluous.
1. Introduction. All rings to be considered will be commutative and unitary. The classical Jacobian criterion (in terms of Kahler differentials) reads like this: Let A be a perfect field, (B, m, K) a local ^4-algebra of finitely generated type (obtained by localizing an A -algebra of finite type) such that K = B/m = A and let tiBXA be the Ä-module of A -differentials for B. Then B is regular if and only if ßg^ is free (of rank'equal to the dimension of B).
I want to generalize this differential characterization of regularity in the following way.
Theorem. Let A be a perfect field, B a noetherian A-algebra. This finishes the proof of the lemma. Now the theorem follows easily: By the lemma (condition (b)) we may assume B to be local. Since A is perfect, the regularity of B is equivalent to the formal smoothness of B over A. But by [1, Theorem 30, p. 331] this in turn is equivalent to HX(A, B, -) = 0.
The lemma now immediately yields the assertion of the theorem. As to the corollary, we may rest in the local case. The flatness of QBx-A gives the fi|m*-projectivity of ñBM ®BB/mk for every k > 1 (m/m* is nilpotent, m the maximal ideal of B, of course).
A theorem of Radu's (cf. [1, 7.31, p. 103]) guarantees the regularity of B.
